Expression of human placental aromatase in Saccharomyces cerevisiae.
A full-length human placental aromatase cDNA clone, Aro 2, was isolated upon screening a human placental cDNA library with an aromatase cDNA probe and an oligonucleotide probe whose sequence was derived from a human aromatase genomic clone. Nucleotide sequence microheterogeneity was found in the 3'-untranslated region among Aro 2 and in two previously described human aromatase cDNA clones. Both the minor sequence differences and the expression of a single protein species in placental tissue suggest the presence of different alleles for aromatase. Northern blot analyses using one cDNA and two oligonucleotide probes are consistent with the two mRNA messages of 2.9 and 2.5 kilobases arising in human placenta as a consequence of differential processing. Several yeast expression plasmids containing the aromatase cDNA we cloned were constructed. The enzyme was expressed in Saccharomyces cerevisiae. The expressed activity was inhibited by the known aromatase inhibitor, 4-hydroxyandrostenedione. A level of 2 micrograms aromatase/mg partially purified yeast microsomes was estimated by analyses of carbon monoxide difference spectra on microsomal fractions from yeast carrying plasmid pHARK/VGAL. Using [1 beta, 2 beta-3H]androst-4-ene-3,17-dione as the substrate, an apparent Michaels-Menken constant (Km) of 34 nM and a maximum velocity (Vmax) of 23 pmol [3H]water formed per min/mg protein were obtained for the yeast synthesized aromatase by transformation with plasmid pHARK/VGAL. The kinetic results are similar to those determined for human placental aromatase, and suggest that the yeast synthesized aromatase will be useful for further structure-function studies.